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(54) Laser diode driving method and circuit 

(57) In a laser diode driving method, a bias current 
set about the light emission threshold current of a laser 
diode, and a pulse current for causing the laser diode to 
emit light are adjusted in accordance with the ambient 
temperature. The laser diode is driven by a current pre- 



pared by superposing the bias current and the pulse 
current, thereby controlling the optical output and 
extinction ratio of the laser diode at a constant level. A 
laser diode driving circuit is also disclosed. 
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Description 

[0001 ] The present invention relates to a laser diode 
driving method and circuit for controlling an optical out- 
put and extinction ratio at a constant level in corre- 
spondence with deterioration of the laser diode with 
time. 

[0002] An example of a laser diode driving circuit used 
in an optical transmission system or the like is disclosed 
in Japanese Patent Laid-Open No. 2-308584 in which 
the optical output from the laser diode is controlled at a 
constant level regardless of the ambient temperature. 
[0003] Fig. 5 shows the arrangement of a conventional 
laser diode driving circuit for controlling the optical out- 
put from the laser diode. 

[0004] A laser diode LD is driven by a current pre- 
pared by superposing a driving current Id and a bias 
current Is. The driving current Id is a pulse current 
based on transmission data, whereas the bias current Is 
is a base current for causing the LD to emit light by 
induced emission. A temperature sensor 110 generates 
a voltage corresponding to the ambient temperature 
and outputs the voltage as an analog temperature sig- 
nal representing the ambient temperature to an A/D 
converter 120. The A/D converter 120 converts the 
input temperature signal into a digital signal and outputs 
the digital signal to a memory 150. 
[0005] The memory 1 50 uses input digital signal as an 
address signal to read out digital data stored at the cor- 
responding address from the memory 150 and output 
the data to a D/A converter 130. The D/A converter 130 
converts the input digital data into an analog signal and 
outputs the analog signal to a current controller 140. 
The current controller 140 controls an emitter current Is 
common to transistors Q1 and Q2 in accordance with 
the analog signal from the D/A converter 130. 
[0006] The operation of the laser diode driving circuit 
will be described. 

[0007] A pre-bias signal is applied to the base of the 
transistor Q1 . Assume that the state in which the pre- 
bias signal voltage is higher than a reference voltage (- 
VR) is a disable state. In the disable state, the transistor 
Q1 is turned on, the transistor Q2 is turned off, and the 
laser diode LD is not driven. Assume that the state in 
which the pre-bias signal voltage is lower than the refer- 
ence voltage (-VR) is an enable state. In the enable 
state, the transistor Q1 is turned off, the transistor Q2 is 
turned on, and the laser diode LD is driven by a current, 
i.e., a current which changes between Is and Is+ld, pre- 
pared by superposing the driving current Id and the bias 
current Is generated by the current controller 1 40. 
[0008] In the memory 150, data about the bias current 
corresponding to the ambient temperature is stored. 
When data obtained by digitally converting a tempera- 
ture signal representing the ambient temperature is 
input from the A/D converter 120 to the address line of 
the memory 150, the memory 150 outputs data about 
the bias current corresponding to the ambient tempera- 



ture to the data line. 

[0009] The D/A converter 130 D/A-converts the bias 
current data output to the data line, and outputs the ana- 
log signal to the current controller 1 40. The current con- 
5 troll er 1 40 controls the emitter current of the transistors 
Q1 and Q2 in accordance with the analog signal output 
from the D/A converter 130. 

[0010] In the laser diode driving circuit, the emitter 
current Is is adjusted in correspondence with the ambi- 

10 ent temperature. That is, when the ambient temperature 
changes, data on the address line changes, and data 
about a new bias current appears on the data line. The 
D/A converter 130 D/A-converts the data on the data 
line, and the current controller 140 converts the signal 

15 output from the D/A converter 130 into a current. 

[0011] At this time, if the pre-bias signal changes to 
the enable state, the laser diode LD is driven by a cur- 
rent prepared by superposing the driving current Id on 
the new bias current Is adjusted in correspondence with 

20 the ambient temperature. 

[0012] The laser diode driving circuit employs a feed 
forward controller. Since the circuit performs control for 
only optical output fluctuation conditions set in advance, 
it cannot control the optical output from the laser diode 

25 in correspondence with optical output fluctuation condi- 
tions other than ambient temperature fluctuations. For 
this reason, e.g., when the laser diode deteriorates with 
time to decrease the optical output, the optical output 
may be smaller than its lower limit defined in the optical 

30 transmission system. 

[001 3] In the laser diode driving circuit, light emission 
may delay, the extinction ratio may decrease, and the 
quality of the transmission system may degrade 
because no consideration is given to temperature f luc- 

35 tuations in differential quantum efficiency of the laser 
diode. That is, the optical output is controlled at a con- 
stant level by changing only the bias current without 
changing the driving current in correspondence with the 
ambient temperature. 

40 [0014] Figs. 1A and 1B show the current vs. optical 
output characteristics of a general laser diode. Fig. 1 A 
shows current vs. optical output characteristics when 
the bias current and the driving current are ideally dis- 
tributed. Fig. 1 B shows current vs. optical output char- 

45 acteristics when the driving current is kept constant. 
[0015] In Figs. 1A and 1 B, t1. t2, and t3 (t1 < t2 < t3) 
represent ambient temperatures; Isn, Idn, and Ithn (n = 
1 , 2, 3), the bias current, the driving current, and the 
light emission threshold current of the laser diode; and 

so Po, the optical output. The laser diode driving circuit 
controls the optical output Po at a constant level at the 
respective temperatures. The laser diode has such a 
characteristic that both the bias current Is and driving 
current Id required to obtain a constant optical output Po 

55 increase along with an increase in ambient tempera- 
ture. As shown in Fig. 1 A, it is ideal for efficiently driving 
the laser diode that the bias current Is is set about the 
light emission threshold current Ith of the laser diode, 
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and the driving current Id is superposed on the bias cur- 
rent Is to keep the optical output constant. 
[0016] In the laser diode driving circuit in Fig. 5 for 
controlling the optical output at a constant level by 
changing the bias current Is while keeping the driving 5 
current Id constant, H the bias current Is2 and the driv- 
ing current Id2 are optimum at an ambient temperature 
t2, but the ambient temperature decreases to t1 , the set 
value Isl of the bias current becomes smaller than the 
light emission threshold current Ith1 to delay light emis- w 
sion. If the ambient temperature increases from t2 to t3, 
the set value Is3 of the bias current exceeds the light 
emission threshold current Ith3 to decrease the extinc- 
tion ratio, failing to obtain a reliable extinction state. 
[0017] It is an object of the present invention to pro- is 
vide a laser diode driving method and circuit capable of 
controlling an optical output and extinction ratio at a 
constant level against an optical output fluctuation factor 
such as deterioration of the laser diode with time that 
cannot be set in advance. 20 
[0018] It is another object of the present invention to 
provide a laser diode driving method and circuit capable 
of controlling the optical output and extinction ratio of 
the laser diode at a constant level regardless of the 
ambient temperature. 25 
[001 9] To achieve the above objects, there is provided 
a laser diode driving method comprising the steps of 
adjusting, in accordance with an ambient temperature, 
a bias current set about a light emission threshold cur- 
rent of a laser diode, and a pulse current for causing the 30 
laser diode to emit light, and driving the laser diode by a 
current prepared by superposing the bias current and 
the pulse current, thereby controlling an optical output 
and extinction ratio of the laser diode at a constant level. 

35 

Figs. 1A and 1B are graphs each showing the cur- 
rent vs. optical output characteristics of a laser 
diode; 

Fig. 2 is a block diagram showing the arrangement 
of a laser diode driving circuit according to the first 40 
embodiment of the present invention; 
Fig. 3 is a block diagram showing the arrangement 
of a laser diode driving circuit according to the sec- 
ond embodiment of the present invention; 
Fig. 4 is a block diagram showing the arrangement 45 
of a laser diode driving circuit according to the third 
embodiment of the present invention; and 
Fig. 5 is a block diagram showing the arrangement 
of a conventional laser diode driving circuit. 

so 

[0020] Embodiments of the present invention will be 
described in detail below with reference to the accom- 
panying drawings. 

First Embodiment ss 

[0021] Fig. 2 shows the arrangement of a laser diode 
driving circuit according to the first embodiment of the 



present invention. The laser diode driving circuit of the 
first embodiment comprises a temperature sensor 10, 
A/D converters 20 and 21 , D/A converters 30 to 32, cur- 
rent controllers 40 to 42, a memory 50, an average 
detector 57. an inverting amplifier 65, a low-pass filter 
(LPF) 70, a switch 75, an LD module 80 constituted by 
a laser diode 81 and a monitor photodiode (to be 
referred to as a monitor PD hereinafter) 82 for detecting 
the optical output from the laser diode 81, and transis- 
tors Q1 and Q2. 

[0022] In the laser diode driving circuit, the A/D con- 
verter 21, the D/A converter 32, the current controller 
42, the memory 50, the average detector 57, the invert- 
ing amplifier 65, the LPF 70, and the switch 75 consti- 
tute a laser diode time deterioration compensation 
circuit 1. The average detector 57, the inverting ampli- 
fier 65, and the LPF 70 constitute a time deterioration 
state detection means. 

[0023] The laser diode 81 and monitor PD 82 consti- 
tuting the LD module 60 are formed on the same sub- 
strate by the same process. 

[0024] The temperature sensor 10 generates a volt- 
age in correspondence with the ambient temperature 
and outputs the voltage as a temperature signal to the 
A/D converter 20. The A/D converter 20 A/D-converts 
the temperature signal and outputs the analog signal as 
an address to the memory 50. 

[0025] Data about the pulse current, the bias current, 
and a light-receiving current Ir of the monitor PD 82 
before deterioration is stored in the memory 50 at each 
address corresponding to the ambient temperature. The 
values of the pulse current and bias current stored in the 
memory 50 are determined to keep the optical output 
and extinction ratio of the laser diode 81 constant 
against fluctuations in ambient temperature. 
[0026] The memory 50 outputs pulse current data and 
bias current data stored at the address designated by 
the A/D converter 20 to the D/A converters 30 and 31. 
respectively. The D/A converters 30 and 31 respectively 
D/A-convert the digital data output from the memory 50 
and output the analog signals to the current controllers 
40 and 41. 

[0027] The current controller 40 adjusts a constant 
current lac common to the transistors Q1 and Q2 in 
accordance with the analog signal from the D/A con- 
verter 30. The current controller 41 adjusts a constant 
current Idc in accordance with the analog signal from 
the D/A converter 31. 

[0028] The detailed arrangement of the laser diode 
time deterioration compensation circuit 1 will be 
explained. The light-receiving current Ir of the monitor 
PD 82 is input to the average detector 57. The average 
detector 57 detects the average of the light-receiving 
current Ir, converts it into a voltage signal, and outputs 
the voltage signal to the A/D converter 21 and the 
inverting input terminal of the inverting amplifier 65. 
[0029] The A/D converter 21 A/D-converts the input 
voltage from the average detector 57. The data digitally 
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converted by the A/D converter 21 is output to the mem- 
ory 50 via the switch 75. 

[0030] In the memory 50, the data input from the A/D 
converter 21 is stored at an address corresponding to 
the temperature detected by the temperature sensor 1 0. s 
This data serves as a reference voltage in compensat- 
ing the optical output upon deterioration of the laser 
diode. 

[0031] The memory 50 outputs the reference voltage 
data to the D/A converter 32 via the switch 75. The D/A to 
converter 32 D/A-converts the data and outputs the 
analog signal to the non-inverting input terminal of the 
inverting amplifier 65. 

[0032] The inverting amplifier 65 uses the voltage 
input from the D/A converter 32 to the non-inverting is 
input terminal as a reference voltage to invert and 
amplify the voltage input from the average detector 57 
to the inverting input terminal and output the voltage to 
the LPF 70. 

[0033] The LPF 70 smoothes the inverted/amplified 20 
voltage and outputs the resultant voltage to the current 
controller 42. The current controller 42 adjusts a con- 
stant current lapc in accordance with the output signal 
from the LPF 70. 

[0034] The operation of the laser diode driving circuit 25 
according to the first embodiment will be explained with 
reference to a numerical example. 
[0035] The temperature sensor 1 0 detects an ambient 
temperature of -40 to +115 °C. converts the detected 
temperature into a voltage of 0 to 2 V, and outputs the 30 
voltage. The A/D converter 20 converts the voltage out- 
put from the temperature sensor 1 0 into 7-bit digital data 
and outputs the data as an address to the memory 50. 
[0036] The memory 50 outputs to the D/A converter 
30 7-bit pulse current data stored at an address output 35 
from the A/D converter 20, and outputs to the D/A con- 
verter 31 5-bit bias current data stored at the same 
address. 

[0037] The D/A converter 30 D/A-converts the input 
digital data and outputs the analog signal to the current 40 
controller 40. Similarly, the D/A converter 31 D/A-con- 
verts the input digital data and outputs the analog signal 
to the current controller 41 . 

[0038] The current controller 40 adjusts the constant 
current lac common to the transistors Q1 and Q2 45 
between 0 mA and 70 mA in accordance with the ana- 
log signal from the D/A converter 30. 
[0039] An input signal to the base of the transistor Q2 
is a signal based on transmission data, and an inverted 
input signal to the base of the transistor Q1 is a signal so 
obtained by inverting the input signal. 
[0040] When the input signal is at high level, the tran- 
sistor Q2 is turned on, the transistor Q1 is turned off, 
and the constant current lac flows through the laser 
diode 81 . When the input signal is at low level, the tran- ss 
sistor Q1 is turned on, the transistor Q2 is turned off, 
and no constant current lac flows through the laser 
diode 81. That is, the constant current lac drives the 
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laser diode 81 as a pulse current based on transmission 
data. 

[0041] The current controller 41 adjusts the constant 
current Idc between 0 mA and 50 mA in accordance 
with the analog signal from the D/A converter 31 . The 
constant current Idc directly flows through the laser 
diode 81 and drives it as a bias current. 
[0042] The operation of the laser diode time deteriora- 
tion compensation circuit 1 will be explained. The light- 
receiving current I r of the monitor PD 82 is input to the 
average detector 57. The average detector 57 detects 
the average of the light-receiving current Ir, converts it 
into a voltage of 0 to 550 mV, and outputs the voltage to 
the A/D converter 21 and the inverting input terminal of 
the inverting amplifier 65. 

[0043] The A/D converter 21 converts the voltage out- 
put from the average detector 57 into 5-bit digital data. 
The data digitally converted by the A/D converter 21 is 
output to the memory 50 via the switch 75. 
[0044] In the memory 50, the data input from the A/D 
converter 21 is stored at an address corresponding to 
the temperature detected by the temperature sensor 1 0. 
This data is used as an initial output value of the monitor 
PD, i.e., reference voltage data before deterioration of 
the laser diode 81. 

[0045] Hie memory 50 outputs the reference voltage 
data to the D/A converter 32 via the switch 75. The D/A 
converter 32 converts the reference voltage data into a 
voltage of 0 to 550 mV and outputs the voltage to the 
non-inverting input terminal of the inverting amplifier 65. 
[0046] The switch 75 connects either the A/D con- 
verter 21 or the D/A converter 32 to the memory 50. The 
switch 75 switches to the A/D converter 21 side (@) in 
writing the reference voltage data in the memory 50, 
and to the D/A converter 32 side (®) in reading out the 
reference voltage data from the memory 50. 
[0047] The inverting amplifier 65 uses the voltage 
input from the D/A converter 32 to the non-inverting 
input terminal as a reference voltage to invert and 
amplify the voltage input from the average detector 57 
to the inverting input terminal and output the voltage to 
the LPF 70. 

[0048] The LPF 70 smoothes the inverted/amplified 
voltage and outputs the resultant voltage to the current 
controller 42. The current controller 42 adjusts the con- 
stant current lapc between 0 mA and 30 mA in accord- 
ance with the output signal from the LPF 70. The 
constant current lapc directly flows through the laser 
diode 81 and drives it as a bias current, similarly to the 
constant current Idc. That is, the current controller 42 
adjusts the constant current lapc in correspondence 
with a decrease in light-receiving current Ir of the moni- 
tor PD 82 caused by deterioration of the laser diode 81 
over time. A decrease in bias current caused by deteri- 
oration of the laser diode 81 over time is compensated 
up to 30 mA by the constant current lapc. 
[0049] According to the first embodiment, the optical 
output fluctuating upon deterioration of the laser diode 
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81 over time is controlled at a constant level. More spe- 
cifically, data about the light-receiving current Ir of the 
monitor PD 82 when the laser diode 81 before deterio- 
ration outputs a desired light power is stored in the 
memory 50 for each temperature. The initial data stored s 
in the memory 50 is used as a reference value. A 
decrease in light-receiving current Ir of the monitor PD 

82 is detected as a decrease in optical output from the 
laser diode 81 on the basis of the reference value, and 
feedback control for increasing the bias current is per- to 
formed. Accordingly, the optical output can be compen- 
sated by an amount corresponding to deterioration of 
the laser diode 81 . and the optical output can be control- 
led at a constant level. 

[0050] The measured data of the light-receiving cur- 15 
rent Ir is used as a reference value, which includes var- 
iations in an individual laser diode and another device. 
Therefore, the optical output and the extinction ratio can 
be controlled without any special adjustment for the 
time deterioration compensation circuit 1 . so 
[0051 ] Not only the bias current but also the pulse cur- 
rent can be independently controlled in correspondence 
with the ambient temperature. More specifically, the 
bias current and the pulse current are stored in the 
memory 50 at an address corresponding to the ambient 25 
temperature. The bias current and pulse current corre- 
sponding to the ambient temperature drive the laser 
diode 81 . In this case, since the bias current and the 
pulse current can be independently controlled, not only 
the optical output but also the extinction ratio can be 30 
controlled at a constant level in correspondence with the 
ambient temperature by storing the bias current and the 
pulse current in the memory 50 in accordance with the 
current vs. optical output characteristics of each laser 
diode 81 for each temperature. As a result, the laser 35 
diode driving circuit can drive the laser diode suitably for 
the transmission system without any light emission 
delay and any failure to obtain a reliable extinction state 
due to a decrease in extinction ratio. 

40 

Second Embodiment 

[0052] The second embodiment of the present inven- 
tion will be described below with reference to Fig. 3. 
[0053] Fig. 3 shows the arrangement of a laser diode 45 
driving circuit according to the second embodiment of 
the present invention. The laser diode driving circuit of 
the second embodiment comprises a preamplifier 55 
and a peak detector 60 instead of the average detector 
57 in the first embodiment shown in Fig. 2. Since the so 
remaining arrangement is the same as in the first 
embodiment shown in Fig. 2, the same reference 
numerals as in Fig. 2 denote the same parts, and a 
description thereof will be omitted. 

[0054] A light-receiving current Ir of a monitor PD 82 ss 
is input to the preamplifier 55 and converted into a volt- 
age signal. The voltage signal is output to the peak 
detector 60. The peak detector 60 detects the peak volt- 



age of the voltage signal output from the preamplifier 
55, and outputs the detection voltage to an A/D con- 
verter 21 and the inverting input terminal of an inverting 
amplifier 65. The remaining operation is the same as in 
the first embodiment. 

[0055] In the first embodiment, deterioration of the 
laser diode 81 over time is compensated based on the 
average of the light-receiving current Ir of the monitor 
PD 82. In the second embodiment, deterioration of the 
laser diode 81 over time is compensated based on the 
peak value of the light-receiving current Ir of the monitor 
PD 82. 

[0056] In the first embodiment, when a burst signal is 
used as transmission data, the average of the light- 
receiving current Ir of the monitor PD 82 is very low, and 
fluctuations in light-receiving current Ir of the monitor 
PD 82 are difficult to detect. For this reason, deteriora- 
tion of the laser diode 81 cannot be determined. 
[0057] In the second embodiment, however, since the 
peak value of the light -receiving current Ir of the monitor 
PD 82 is detected, even if a burst signal is used as 
transmission data, deterioration of the laser diode 81 
over time can be determined, and a decrease in optical 
output can be compensated in correspondence with a 
decrease in peak value. 

Third Embodiment 

[0058] The third embodiment of the present invention 
will be described with reference to Fig. 4. 
[0059] Fig. 4 shows the arrangement of a laser diode 
driving circuit according to the third embodiment of the 
present invention. The laser diode driving circuit of the 
third embodiment has the same constituent elements as 
in the second embodiment shown in Fig. 3 except that a 
current controller 42 controls two different constant cur- 
rents, i.e., a constant current lapd and a constant cur- 
rent Iapc2. Since the remaining arrangement is the 
same as in the second embodiment shown in Fig. 3, the 
same reference numerals as in Fig. 3 denote the same 
parts, and a description thereof will be omitted. 
[0060] The constant current lapel serves as a bias 
current directly flowing through a laser diode 81, 
whereas the constant current Iapc2 serves as a pulse 
current controlled by an input signal. 
[0061 ] More specifically, in the third embodiment, both 
the bias current and the pulse current are compensated 
in accordance with deterioration of the laser diode 81 
over time. The optical output and the extinction ratio can 
be controlled at a constant level in correspondence with 
deterioration of the laser diode 81 over time. 

Fourth Embodiment 

[0062] The third embodiment adopts the preamplifier 
55 and the peak detector 60. However, in the arrange- 
ment of the third embodiment shown in Fig. 4, an aver- 
age detector 57 may replace the preamplifier 55 and the 
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peak detector 60. and deterioration of a laser diode 81 
over time may be compensated based on the average of 
the light-receiving current Ir of a monitor PD 82, simi- 
larly to the first embodiment. 

5 

Claims 

1 . A laser diode driving method characterized by com- 
prising the steps of: 

10 

adjusting, in accordance with an ambient tem- 
perature, a bias current set about a light emis- 
sion threshold current of a laser diode (81), and 
a pulse current for causing the laser diode to 
emit light; and 15 
driving the laser diode by a current prepared by 
superposing the bias current (Idc) and the 
pulse current (lac), thereby controlling an opti- 
cal output and extinction ratio of the laser diode 
at a constant level. 20 

2. A laser diode driving method comprising the steps 
of: 

adjusting, in accordance with an ambient tern- 25 
perature, a bias current set about a light emis- 
sion threshold current of a laser diode (81). and 
a pulse current for causing the laser diode to 
emit light; 

adjusting the bias current in accordance with a 30 
deterioration state of the laser diode over time; 
and 

driving the laser diode by a current prepared by 
superposing the bias current (Idc, I ape) and the 
pulse current (lac), thereby controlling an opti- 35 
cal output of the laser diode at a constant level. 

3. A laser diode driving method comprising the steps 
of: 

40 

adjusting, in accordance with an ambient tem- 
perature and a deterioration state of a laser 
diode (81) over time, a bias current set about a 
light emission threshold current of the laser 
diode, and a pulse current for causing the laser 45 
diode to emit light; and 

driving the laser diode by a current prepared by 
superposing the bias current (Idc. lapel) and 
the pulse current (lac, Iapc2), thereby control- 
ling an optical output and extinction ratio of the so 
laser diode at a constant level. 

4. A method according to claim 2 or 3, wherein the 
deterioration state of the laser diode (81) with time 

is confirmed using an average of outputs of a mon- 55 
Hor photodiode (82) for detecting the optical output 
of the laser diode. 



10 

5. A method according to claim 2 or 3, wherein the 
deterioration state of the laser diode (81) with time 
is confirmed using a peak value of outputs of a 
monitor photodiode (82) for detecting the optical 
output of the laser diode. 

6. A method according to claim 2, 3, 4 or 5 further 
comprising the steps of: 

storing, in correspondence with ambient tem- 
peratures, initial output values of a monitor 
photodiode (82) for detecting the optical output 
of the laser diode (81); 

obtaining an initial output value corresponding 
to a current ambient temperature from the 
stored output values; and 
comparing the initial output value with a current 
output value of the monitor photodiode, thereby 
confirming the deterioration state of the laser 
diode over time. 

7. A laser diode driving circuit comprising: 

a laser diode (81); 

a temperature sensor (10) for detecting an 
ambient temperature; 

memory means (50) for storing, in correspond- 
ence with ambient temperatures, bias current 
values set about a light emission threshold cur- 
rent of said laser diode, and pulse current val- 
ues for causing said laser diode to emit light, 
and outputting a bias current value and pulse 
current value corresponding to an ambient 
temperature detected by said temperature sen- 
sor; and 

current control means (40. 41) for determining 
a bias current (Idc) and pulse current (lac) for 
said laser diode on the basis of the values out- 
put from said memory means, and driving said 
laser diode by a current prepared by superpos- 
ing the bias current and the pulse current 

8. A laser diode driving circuit comprising: 

a laser diode (81); 

a temperature sensor (10) for detecting an 
ambient temperature; 

a monitor photodiode (82) for detecting an opti- 
cal output of said laser diode; 
memory means (50) for storing, in correspond- 
ence with ambient temperatures, bias current 
values set about a light emission threshold cur- 
rent of said laser diode, pulse current values for 
causing said laser diode to emit light, and initial 
output values of said monitor photodiodes. and 
outputting a bias current value, pulse cunent 
value, and initial output value of said monitor 
photodiode corresponding to an ambient tem- 
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perature detected by said temperature sensor; 

time deterioration state detection means (55, 
57, 60. 65, 70) for comparing the initial output 
value of said monitor photodiode output from 
said memory means with a current output 5 
value, and generating a signal representing a 
deterioration state of said laser diode over 
time; and 

current control means (40, 41 , 42) for determin- 
ing a pulse current (lac) for said laser diode on 10 
the basis of the pulse current value output from 
said memory means, determining a bias cur- 
rent (Idc, lac) for said laser diode on the basis 
of the bias current value output from said mem- 
ory means and the signal representing the is 
deterioration state over time output from said 
time deterioration state detection means, and 
driving said laser diode by a current prepared 
by superposing the bias current and the pulse 
current. 20 

9. A laser diode driving circuit comprising: 

a laser diode (81); 

a temperature sensor (10) for detecting an 25 
ambient temperature; 

a monitor photodiode (82) for detecting an opti- 
cal output of said laser diode; 
memory means (50) for storing, in correspond- 
ence with ambient temperatures, bias current 30 
values set about a light emission threshold cur- 
rent of said laser diode, pulse current values for 
causing said laser diode to emit light, and initial 
output values of said monitor photodiodes, and 
outputting a bias current value, pulse current 3s 
value, and initial output value of said monitor 
photodiode corresponding to an ambient tem- 
perature detected by said temperature sensor; 
time deterioration state detection means (55, 
57, 60, 65, 70) for comparing the initial output 40 
value of said monitor photodiode output from 
said memory means with a current output 
value, and generating a signal representing a 
deterioration state of said laser diode over 
time; and 45 
current control means (40, 41 , 42) for determin- 
ing a bias current (Idc, tapd) and pulse current 
(lac, Iapc2) for said laser diode on the basis of 
the bias current value and pulse current value 
output from said memory means and the signal so 
representing the deterioration state over time 
output from said time deterioration state detec- 
tion means, and driving said laser diode by a 
current prepared by superposing the bias cur- 
rent and the pulse current. ss 



10. A circuit according to claim 7, 8 or 9, wherein said 
memory means stores an average of the initial out- 



12 

puts of said monitor photodiode, and 

said time deterioration state detection means 
comprises an average detector for detecting an 
average of current outputs of said monitor pho- 
todiode. 

11. A circuit according to claim 7, 8 or 9, wherein said 
memory means stores a peak value of the initial 
outputs of said monitor photodiode, and 

said time deterioration state detection means 
comprises a peak detector for detecting a peak 
value of current outputs of said monitor photo- 
diode. 
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